Identification of ATF2 as a transcriptional regulator of renin gene.
The cAMP response element (enhCRE) in the distal enhancer regulatory region of renin gene is believed to play a major role in the control of renin transcription. enhCRE binds the CRE-binding protein (CREB), which is the main transcription factor target of cAMP signaling. Using the mouse renin-producing cell line As4.1 we found that activating transcription factor-2 (ATF2) also binds to enhCRE. N-terminal phosphorylation of ATF2, which controls its transactivation, is associated with downregulation of renin gene expression by the cytokine tumor necrosis factor-α (TNFα). The ubiquitin proteasome inhibitor MG132 also phosphorylates ATF2 and inhibits renin expression. Knockdown of ATF2 attenuated the suppression of renin gene expression by MG132, thus demonstrating that ATF2 mediates the inhibitory effect of MG132. In addition, MG132 increased the DNA-binding of ATF2 as well as the ratio of bound ATF2 to CREB. Using ATF2- and CREB-Gal4 fusion protein constructs coupled with luciferase reporter system we showed that ATF2 has a weaker transactivating capacity than CREB. These data suggest that ATF2 represses renin expression by drifting the transcriptional control of renin gene away from CREB. Accordingly, TNFα completely abrogated the cAMP-dependent stimulation of renin gene expression.